Objectives: Describe the epidemiology of pediatric psychiatric-related visits to emergency departments participating in the Pediatric Emergency Care Applied Research Network.
S
tudies of US children demonstrate that more than 20% of 9-to 17-year-olds have a diagnosable mental disorder, but these are often unrecognized and untreated. 1 The emergency department (ED) is often the entry point to the health care system for many patients with mental disorders. A rise in mental health visits, as demonstrated in a few recent studies, is occurring at the same time as many EDs across the country are closing down. 2Y5 Hazlett et al 2 conducted a study on the epidemiology of adult psychiatric visits to the ED and demonstrated a 15% increase from 1992 to 2000. Sills and Bland 3 provided an analysis of National Hospital Ambulatory Medical Care Survey (NHAMCS) data (1993Y1999) that revealed a similar trend in children, and such visits accounted for 1.6% of all ED visits. The review of Larkin et al 5 on NHAMCS data (1992 5 on NHAMCS data ( to 2001 showed that psychiatric-related ED visits had increased at a faster rate compared with nonYpsychiatric-related ED visits (38% vs 8%). Indeed, the study of psychiatric-related visits and their impact on the emergency medical services for children has been identified as a high-priority area for researchers. 6, 7 The Pediatric Emergency Care Applied Research Network (PECARN) infrastructure offers a unique opportunity to collect data on psychiatric health visits to the ED across a broad spectrum of hospitals. 8, 9 The PECARN, the first federally funded national research network of pediatric EDs, was established in 2001 to overcome barriers to the conduct of research on pediatric emergencies and emergency medical services for children. The network's first research effort, the PECARN Core Data Project (PCDP), was designed to collect key data elements from pediatric ED visits. 10 The primary goal of the PCDP is to establish an ED-based data collection and surveillance system at all sites within the network.
The main objective of our study was to describe the epidemiology of pediatric psychiatric-related visits and compare them with nonYpsychiatric-related visits by using the PCDP data for the years 2003 to 2005. We hypothesized that psychiatricrelated visits would have longer lengths of stay and higher rates of hospitalization than nonYpsychiatric-related visits. A secondary aim of this study was to determine associations of patient factors with hospitalization.
METHODS

Study Design and Setting
We conducted an analysis (cross-sectional study design) on all pediatric ED visits to participating network institutions during the years 2003 to 2005. The data were abstracted by querying the PCDP database. Data for the PCDP are obtained from existing electronic sources, including billing and patient tracking systems; these data are transmitted in a uniform fashion to the network's Central Data Management and Coordinating Center (CDMCC) located at the University of Utah. Details and characteristics of participating network sites are available at www.pecarn.org and in Alpern et al. 10 The institutional review boards of all 24 sites and the CDMCC approved the Core Data Project study.
Selection of Participants
Data on all ED visits (inclusive of all patient presentations from birth to 19 years) registered at participating network sites in the calendar years 2003 to 2005 were studied. Patients were eligible for inclusion and analysis and were defined as psychiatric-related visits based on the International Classification of Diseases, Ninth Revision, codes 290.0Y314.90, including multiple visits by the same patient to the ED.
3,11
Data Collection and Management
Data elements collected include date of birth, date and times of ED arrival, triage and discharge, sex, race, ethnicity, ED disposition, International Classification of Diseases, Ninth Revision, diagnosis codes (up to 15 codes for each patient), external cause of injury codes (E-codes; up to 5 codes for each patient), arrival mode, and insurance payer type. Each site submitted encrypted data to the network CDMCC. Quality assurance included review of site-specific descriptive statistics for each variable by the site investigator and a study investigator (E. R. A.) to determine face validity. As in previous PCDP study publications, we treated variables available in less than 80% of visits at a participating ED as missing for all visits at that center. 10 Age was regarded as a continuous variable and was also categorized into 4 age groups: younger than 5 years, between 5 and 9 years, between 10 and 14 years, and 15 years and older. Some participating hospitals do not report ethnicity separately from race, therefore we created a combined race/ethnicity variable to provide comparability across sites. Race and ethnicity were collected from each site's existing electronic sources, including billing and patient tracking systems. To avoid counting inpatient stay as part of the ED length of stay due to errors in the database, we decided to treat the data on ED length of stay that did not fall between 0 and 24 hours as missing in the analysis. In addition, as in some participating institutions, patients with psychiatric-related visits may stay longer than 24 hours in the ED owing to lack of hospitalization alternatives; we also analyzed ED length of stay taking this into consideration.
Statistical Analyses
We calculated descriptive statistics for study variables. We reported continuous variables, such as age, in mean and SD. Length of stay is reported in median and interquartile ranges owing to the substantial skew of this variable. We described categorical variables in frequency and percentages. Differences in variables between psychiatric-related visits and others were examined by W 2 test (categorical variables), t test (age), and Wilcoxon test (length of stay in ED). Because the ED disposition outcomes are correlated for subjects with repeated psychiatricrelated and nonYpsychiatric-related ED visits during the time of the study, association between the binary outcome admission/ transfer and other variables (age, sex, mode of arrival, insurance status, and ED disposition) was evaluated using multivariate generalized estimating equations (GEEs) with logit link function; this approach takes within-subject correlation into account (we used admission or transfer as a combined outcome variable because many EDs did not have psychiatric inpatient services). Adjusted odds ratios (ORs), 95% confidence intervals (CIs), and P values were reported, and statistical significance was set at the 0.05 level; two-sided tests were used in all instances. SAS 9.1 (SAS Institute, Inc, Cary, NC) was used for statistical analysis.
RESULTS
There were a total of 2,580,299 ED visits to participating network sites during the study period, of which 84,973 (3.3%) were psychiatric-related visits. The proportion of ED visits accounted for by psychiatric-related visits ranged from 0.9% to 9.3% at individual sites within the network. Patients in the psychiatric-related visits group were significantly older (mean T SD age, 12.7 T 3.9 years vs 5.9 T 5.6 years among nonY psychiatric-related visits, P G 0.001). The majority (54%) of The most common diagnosis in the psychiatric-related visit group was Bunspecified disturbance of conduct [ (6.9%) . This diagnosis, along with the 4 next most common (Bdepressive disorder[ 6.3%, Bunspecified neurotic disorder[ 6.3%, Battentiondeficit disorder[ 3.3%, and Bunspecified affective psychosis[ 2.8%), accounted for 25.0% of all psychiatric-related visits. The 5 most common diagnoses by age category in the psychiatricrelated group are shown in Table 2 .
Self-inflicted injury or poisoning was reported for 3683 psychiatric-related visits (4.3%). The top 10 causes of selfinflicted injury or poisoning are shown in Table 3 . Disposition from the ED in this group of patients is shown in Table 4 .
Of 84,973 patients with psychiatric-related visits, 84.2% (71,530) had an ED length of stay of less than 24 hours, whereas 7.0% (5978) had an ED length of stay longer than 24 hours (8.8% missing values). For those patients who were not admitted or transferred, the median length of ED stay in the psychiatric-related group was significantly longer than in the nonYpsychiatric-related visits group (3.2 vs 2.1 hours, P G 0.001). Analyses including all patients (ie, ED length of stays 924 hours) did not alter the results.
Children with psychiatric-related visits were more likely to be admitted to the hospital from the ED compared with those with nonYpsychiatric-related visits (30.5% vs 11.2%; OR, 3.47; 95% CI, 3.41Y3.52). In addition, psychiatric-related visits were also more likely to be transferred from the ED compared with nonpsychiatric visits (5.3% vs 0.3%; OR, 21.60; 95% CI, 19.79Y21.45 ). The 5 most common diagnoses for psychiatricrelated visits resulting in admission/transfer were depressive disorder (5.4%), attention-deficit disorder (4.5%), unspecified affective psychosis (4.5%), major depressive disorder (4.0%), and unspecified neurotic disorder (3.7%) .
In multivariate GEE analysis of children in the psychiatricrelated visit group, we found that older age, female sex, white race/ethnicity, arrival by ambulance, and insurance with governmental provider were factors independently associated with admission or transfer ( Table 5) .
DISCUSSION
In the present study, we describe the epidemiology and prevalence of psychiatric-related visits across a national network of pediatric EDs (PECARN). The prevalence of psychiatricrelated visits in this network is higher at 3.3% compared with the 1.6% national prevalence described by Sills and Bland. 3 This difference may reflect differing study periods covered or the fact that the NHAMCS estimate includes primarily nonpediatric facilities, whereas the PECARN network has a predominance of urban, tertiary care centers. The areas served by the PECARN hospitals may designate pediatric psychiatric intake centers at these pediatric facilities. Children with psychiatric-related visits to the participating network EDs disproportionately use hospital resources when compared with the children with nonY psychiatric-related visits. This is evidenced by the following facts: (a) the length of stay for psychiatric-related visits was significantly longer, (b) 24% of patients had multiple or repeat visits to the ED for psychiatric complaints, and (c) a higher proportion of the psychiatric-related visits required hospitalization and/or transfer to another facility. In addition, we submit that the higher rates of use of prehospital resources such as ambulance services, as demonstrated in our study, is another indicator of high resource utilization by children with mental health issues. The resource-intensive nature of psychiatricrelated visits in participating network EDs is consistent with other published studies. Hazlett et al 2 documented that patients with psychiatric illnesses are more likely to be admitted (22% vs 15%) than those with nonpsychiatric illness. Although Sills and Bland's 3 analysis of NHAMCS data (1993Y1999) did not have documented a significant impact of psychiatric-related visits on resource utilization including increased lengths of stay, higher use of screening laboratory tests, higher rates of use of restraints, higher rates of hospitalizations, and higher costs overall. Individuals who require mental health services are consistently underserved, according to a report released by the Office of US Surgeon General, 15 and addressing the needs of children with mental illness is a public health concern for health care policy makers. 16 A recent report on the state of emergency medical services by the Institute of Medicine concluded that the entire emergency medical services system in the United States is facing a crisis. 17 Larkin et al 5 conclude that the increase in psychiatric-related ED visits is due to the following factors: (a) reduced access in the community to mental health resources, (b) increasing rates of mental health illness in the population, (c) increasing frequency of diagnosis in the EDs, and (d ) financial constraints by insurance providers on mental health visit reimbursements. Most emergency medicine training programs and pediatric emergency medicine subspecialty training programs do not require standardized training in psychiatric-related conditions, 18 thus raising the concern that the ED is not an optimal site for mental health care.
Grupp-Phelan et al 12 have presented a strategy whereby increasing provider mental health training and restructuring the ED visit to allow for rapid mental health assessment and immediate onsite or contiguous mental health care can improve outcomes for families and position the ED as part of a larger integrated system of effective mental illness care. Mahajan et al 13 have demonstrated the effectiveness of ED-based mental health evaluation programs that can improve access and reduce ED length of stay for psychiatric-related visits. Although we cannot comment on the availability of community resources for mental health care in participating network EDs, we suggest our results can be used to design prospective interventional studies in certain types of psychiatric-related visits. For example, most (nearly 80%) of the children who presented to PECARN EDs for psychiatric-related visits were 10 years or older; pediatric EDs should therefore focus their resource allocation and potential interventions in this age group. In addition, depression and nondependent alcohol abuse are 2 of the top 3 common reasons for psychiatric-related visits in the older age group. Emergency departmentYbased interventions/counseling for these conditions could be other potential areas for future research.
Limitations
This study has several limitations. Secondary analysis of data from preexisting databases is likely to be inaccurate to some extent compared with prospectively collected data owing to reporting biases and coding errors that are difficult to identify and rectify in an administrative database setting. 19 We are unable to comment on the clinical severity of presentation, interventions (such as restraints, consultations with the psychiatrist, etc), and investigations (such as drug screens, blood, and urine tests) performed in the ED, all of which are important indicators of resource utilization and quality of care. Some of the associations observed are statistically significant, but perhaps not clinically important, owing to the very large sample size. Finally, participating network site data collected in the Core Data Project are not representative of all pediatric ED visits across the nation because most participating EDs are inner-city tertiary care academic centers.
Despite the previously mentioned limitations, we think that our study provides clinicians, policy makers, and other health care providers with a Bsnapshot[ of the burden of mental health illness at the multitude of clinical centers in PECARN. These data could serve as the first step in conducting prospective studies of pediatric psychiatric-related visits to EDs.
CONCLUSIONS
In summary, psychiatric-related visits to the EDs in PECARN account for a significant proportion of all ED visits. In addition, psychiatric-related visits present a disproportionate burden with respect to resource utilization, including higher rates of ambulance use, prolonged length of stay in the ED, and increased admission or transfer rates from the ED when compared with nonYpsychiatric-related visits.
